In the claims: 



1 . (Currently amended) A fluorescein-based ligand, comprising a ligand having one 
of the following structures: 
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Z is hydrogen or any hydroxyl-protecting group; 
Q is O, S or Se; 

K is optionally one or more of the following substituents of the indicated aromatic ring: 
aliphatic, alkvl. aralkvl. alkenvl. alkynyl. arvl. amine, acvl. acyloxy. acvlamino. amido, alkvlthio. 
carbonyl. alkoxvl. sulf onate, sulfate, sulfamovl. sulfonvl. sulfoxido. selenoalkvl. nitro. halog en, 
sulfhydryl. cyano. hvdr oxyl. carbamoyl, sulfonvl and trifluoromethvlt hat do not prnr.lnHn 
d e t e cting a m e tal ion by fluorescence ; 

V is a chemical moiety comprising a L e wis bas e capable of forming one or more 
coordination bonds with a motal ion (i) at least three Lewis bases that are capable of forming a 
tridentate chelating ag ent with one metal ion, wherein at least two of said three Lewis bases form 
a coordination bond with said meta l ion through a nitrogen atom and at least one of said nitrogen 
atoms is in the ring stru cture of an arvl heterocvcle. or (in a secondary nitrogen atom doubly 
bonded to a carbon atom of A to fo rm an imine. wherein said secondary nitrogen atom is capable 
of forming a bidentate chelating agent with the oxygen atom of OZ or O : 

Y is O, S, Se, NR, or [C(CH3)3] C(CH3)2. wherein R is an alkyl and R and the methyl 
groups of C(CH3)2 are optionally substituted; and 

Z2 is N, HOOCCH 2 CH 2 C- 5 HOOC-CH=CH-C-, (2-carboxyphenyl)-C-, or (2- 
sulfophenyl)-C-, (2 carboxy 3,1,5,6 tctrachlorophcnyl) C , (2 carboxy 1 nitrophcnyl) C , (2 
carboxy 5 nitrophonyl) C , (2 carboxy 1 aminophonyl) C , (2 corboxy 5 aminoph e nyl) C , (2,4 
dicarboxyphonyl) C , (2,5 dicarboxylphenyl) C , (2,1,5 tricarboxyphenyl) C , or other 
substituted (2 carboxyphonyl) C derivative wherein for said r2-carboxyphenvlVC- and (2- 
sulfophenvH-C-. said p henyl moiety is optionally substituted with one or more E. and wherein 
for said HOOCCH,CH,C- a nd HOOC-CH=CH-C-. said hydrogen atoms of said -CH,-'s and - 
CH='s are optionally su bstituted and said HOOC-'s are optionally a carbonyl other than 
carboxylic acid: 

E is optionally o ne or more of the following substituents of the indicated aromatic ring: 
aliphatic, alkyl, aralkvl. alkenvl. alkvnv l. arvl. amine, acvl. acvloxy. acvlamino. amido. alkvlthio. 
carbonyl. alkoxvl. sulfon ate, sulfate, sulfamovl. sulfonvl. sulfoxide selenoalkvl. nitro. halogen. 
sulfhvdrvl. cvano. hvdroxyl. carbamoyl, sulfonvl and trifluoromethvl: and 

D is -CH7CH2- or -CH=CH-, wherein said hydrogen atoms are optionally substituted. 
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(Currently amended) The fluorescein-based ligand of claim 1, wherein A is one of 
the followin g, optionally substituted : -CH2-, -C(=0)- 5 -C(=S>, -CH2CH2-, - 
CH2C(=0)-, -CH2C(=S)- S and -CflfK wherein Y is O. and wherein O is O and 
optionally J in nuhr . titntnH fnr my hydm C n n ntPni n f ^ C H2 ; CII2CII2 , 
CH2C(-Q) , or CIl2C(-S) , wherein J is a non interfering substituont . 

(Currently amended) The fluorescein-based ligand of claim [1] 2, wherein: said 
ligand hao one or more K substituents, with each K independently being one of 
the following: linear or branched alky!, alkonyl, linear or branched aminoallcyl, 
linear or branched acylamino, linear or branched acyloxy, linear or branched 
alkoxycarbonyl, linear or branched alkoxy, linear or branched alkylaryl, linear or 
branched hjTdoxyalkyl, linear or branched thioalkyl, acyl, amino, hydroxy, thio, 
aryloxy, arylalkoxy, hydrogen, alkynyl, halogon, cyano, Gulfhyd^l, carbamoyl, 
nitro, trifluoromcthyl, amino, thio, lower alkoxy, lower alkylthio, lower 
alkylamino, nitro, phonox)', bcnzyloxy, hydrogen, amine, hydroxyl, alkoxyl, 
carbonyl, 003^, formyl or aulfonyl said lieand has formula I or II: K is op tionally 
one or more of the follo wing substituents of the indicated aromatic ring: halogen: 
Z2 is (2-carboxvphenvn -C-: and E is optionally one or more of the following 
substituents of the indica ted aromatic ring: amido. carbonvl and halog en 

(Currently amended) The fluorescein-based ligand of claim [1] 3, wherein Q i s 
OZ and Z2 forms a different tautomer with the fluorescein core K is present as 
halogen in either or both of the T and T positions of said ligand. and wherein E is 
not present . 

(Currently amended) The fluorescein based-ligand of claim 1, wherei n: Q is O: Y 
is O; an d V is a chemical moietv comprising at least three Lewis bases that are 
capable of forming a tri dentate chelating agent with one metal ion, wherein at 
least two of said three Le wis bases form a coordination bond with said metal ion 
through a nitrogen atom and both of said nitrogen atoms are in the ring structure 
of the same or different arvl heterocvcles . said li^nnd hnr t h B fnH n,„ in C ^.n ^ ■ 
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(Currently amended) The fluorescein-based ligand of claim [5] i, wherein : Y is 
O; 0 is O; Z is H: an d V is a chemical moiety comprising at least three Lewis 
bases that are capable of forming a tridentate chelating agent with one metal ion, 
wherein at least two o f said three Lewis bases form a coordination bond with said 
metal ion through a nit rogen atom, at least one of said nitrogen atoms is in the 
ring structure of an ar vl heterocvcle. and said tridentate chelating agent is capable 
of forming a tetradent ate chelating agent with the oxygen atom of OZ or O. A-4s 
one of tfao following: CII2 , C(~0) , C(~S) , CII2CII2 , CH2C(-Q) , 
CH2C(-S) , and optionally J is substituted for any H of CII2 , CH2CH2 , 
CH2C(-Q) , CH2C(=S) , wherein J is a non interfering substituont . 

(Currently amended) The fluorescein-based ligand of claim [5] 3, wherein Kis 
present at both the T an d T positions of said ligand said li^nnd hnr . nnn nr mn™ 
K substituents, with each K independently being either CI or F . 

(Currently amended) The fluorescein-based ligand of claim 5, wherein : said 
ligand has formula I or II: K is optionally one or more of the following 
substituents of the indic ated aromatic ring: halogen: Z2 is f2-carboxvphenvlVC-: 
and E is optionally one or more of the following substituents of the indicated 
aromatic ring: amido. ca rbonvl and halop en th» f l nnrnrrnin nt m^ , ™ nf 
ligand is in a different isomeric form . 

(Currently amended) The fluorescein-based ligand of claim [1] 8, wherein Kis 
present in one or both of the indicated aromatic rings as halog en said li^nnri fnrmr. 
a chelating agent upon complcxation of said ligand with a metal ion . 
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10. (Currently amended) The fluorescein-based ligand of claim [9] 8, wherein E is 
present in said ligand as either one carbonyl or one amido said ligand forms a 
tridentat e or t e trad e ntat e chelating ag e nt upon said complexation . 

11. (Currently amended) The fluorescein-based ligand of claim 1, wherein said ligand 
has ene-e£the following structures: 




E 



R1 R1 
I I 
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wherein K is optionally one or more of the following substituents of the indicated aromatic ring: 
halogen Rl is aliphatic, alkvK aralkvl. alk e nyl. alkynyl. aryl or heterocyclyl. optionally 
substitut e d . 

12. (Withdrawn) A fluorescein-based compound for a target, comprising the 
following structure: 




K K 



wherein: A is a moiety having one or more carbon atoms; 
Z is hydrogen or any hydroxyl-protecting group; 
Q is 0 5 S or Se; 

K is optionally one or more substituents of the indicated aromatic ring that that do not 
preclude using said compound for detecting a target; 

V is a chemical moiety that may serve as a ligand to said target; 

Y is O, S, Se, NR, or C(CH3)3, wherein R is an alkyl and R and the methyl groups of 
C(CH3)2 are optionally substituted; and 

Z2 is N, HOOCCH 2 CH 2 C-, HOOC-CH=CH-C-, (2-carboxyphenyl)-C- 5 (2-sulfophenyl)- 
C-, (2-carboxy-3,4,5,6-tetrachlorophenyl)-C-, (2-carboxy-4-nitrophenyl)-C-, (2-carboxy-5- 
nitrophenyl)-C-, (2-carboxy-4-aminophenyl)-C-, (2-carboxy-5-aminophenyl)-C-, (2,4- 
dicarboxyphenyl)-C-, (2,5-dicarboxylphenyl)-C-, (2 5 4,5-tricarboxyphenyl)-C-, or other 
substituted (2-carboxyphenyl)-C- derivative. 

13. (Withdrawn) The fluorescein-based compound of claim 12, wherein said target is 
a biological material. 

14. (Withdrawn) The fluorescein-based compound of claim 12, wherein said target is 
a toxin. 
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(Withdrawn) A fluorescein-based scaffold, comprising a scaffold having the 
following structure: 



W W 




K K 



wherein: Z is hydrogen or any hydroxyl-protecting group; 
Q is O, S or Se; 

K is optionally one or more substituents of the indicated aromatic ring that do not 
preclude detecting a metal ion by fluorescence; 

W comprises at least one carbon atom bound to the aromatic ring carbon and is a site of 
latent functionality; 

Y is O, S, Se, NR, or C(CH3)3, wherein R is an alkyl and R and the methyl groups of 
C(CH3)2 are optionally substituted; and 

Z2 is N, HOOCCH2CH2C-, HOOC-CH=CH-C-, (2-carboxyphenyl)-C-, (2-sulfophenyl)- 
C-, (2-carboxy-3,4,5,6-tetrachlorophenyl)-C-, (2-carboxy-4-nitrophenyl)-C-, (2-carboxy-5- 
nitrophenyl)-C-, (2-carboxy-4-aminophenyl)-C-, (2-carboxy-5-aminophenyl)-C-, (2,4- 
dicarboxyphenyl)-C-, (2,5-dicarboxylphenyl)-C-, (2,4,5-tricarboxyphenyl)-C-, or other 
substituted (2-carboxyphenyl)-C- derivative. 

1 6. (Withdrawn) The fluorescein-based scaffold of claim 1 5, wherein said scaffold 
has the following structure: 




1 7. (Withdrawn) The fluorescein-based scaffold of claim 1 6, wherein W comprises 
one of the following: -CH2X, -C(0)H, -C(0)OR2, -C(0)OH, -C(0)X, -CN 
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wherein X is halogen, hydroxyl, amine, thiol or other leaving group, and R2 is an 
aliphatic, alkyl, aralkyl, alkenyl, alkynyls, aryl or heterocyclyl. 

1 8. (Withdrawn) The fluorescein-based scaffold of claim 1 6, wherein the fluorescein 
structure of said scaffold is in a different isomeric form. 

19. (Withdrawn) The fluorescein-based scaffold of claim 1 5, wherein said scaffold 
has one of the following structures: 




wherein X is halogen, hydroxyl, amine, thiol or other leaving group. 

20. (Currently amended) A fluorescein-based ligand, comprising a ligand having one 
of the following structures: 




K K 
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Ill 



wherei n, independently for each occurrence : 

A is a chemical moiety having one or more to about ten carbon atoms; 
Z is hydrogen or any hydroxyl-protecting group; 
Q is O, S or Se; 

K is optionally one or more of the following substituents of the indicated aromatic ring: 
aliphatic, alkyl, aralkyl, alkenyl, alkvnvl. arvl. a mine, acvl. acvloxy. acvlamino. amido. alkvlthio. 
carbonyl, alkoxyl, sulfonate, sulfate, sulfamov l , sulfonvl. sulfoxido. selenoalkyl. nitro. halogen. 
sulfhydryl, cyano, hydroxyl, carbamoyl, su lfonvl and trifluoromethvl that dn not piw.l..H n 
detecting a metal ion by fluorescence ; 

V is a chemical moiety comprising a Lewis base? capable of forming one or moro 
coordination bonds with a motal ion (i) at least three Lewis bases that are capable of forming a 
tridentate chelating agent with one metal i o n, wherein at least two of said three Lewis bases form 
a coordination bond with said metal ion t hrough a nitrogen atom and at least one of said nitrogen 
atoms is in the ring structure of an arvl het erocvcle. or fij) a secondary nitrogen atom douhlv 
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bonded to a carbon atom of A to form an imine. wherein said secondary nitrogen atom is capable 
of forming a bidentate chelating agent with OZ : 

Y is O, S, Se, NR., or [C(CH3)3] C(CH3)2. wherein R is an alkyl and R and the methyl 
groups of C(CH3)2 are optionally substituted; sad 

Z2 is N, HOOCCH 2 CH 2 C-, HOOC-CH=CH-C-, (2-carboxyphenyl)-C-, or (2- 
sulfophenyl)-C-, (2 carboxy 3/1,5,6 totrachlorophonyl) C , (2 oorboxy 4 nitrophonyl) C , (2 
carboxy 5 nitrophonyl) C , (2 carboxy 4 aminophonyl) C , (2 carboxy 5 aminophcnyl) C , (2,1 
dicorboxyphonyl) C , (2,5 dioorboxylphonyl) C , (2,1,5 tricorboxyphonyl) C , or other 
sub s titut e d (2 carboxyphenyl) C d e rivative; wherein for said f2-carboxvphenvlVC- and (2- 
sulfophenylVC-. said ph enyl moietv is optionally substituted with one or more E. and wherein 
for said HOOCCH,CH,C- an d HOOC-CH=CH-C-. said hydrogen atoms of said -CH,-'s and - 
CH='s are optionally sub stituted and said HOOC-'s are optionally a carbonvl other than 
carboxylic acid: 

E is optionally o ne or more of the following substituents of the indicated aromatic ring: 
aliphatic, alkyl, aralkyl. alkenyl. alkvnv l. arvl. amine, acvl. acvloxy. acvlamino. amido. alkvlthio. 
carbonvl, alkoxvl. sulfonate, sulfate, sul famovl. sulfonvl. sulfoxido. selenoalkvl. nitro. halogen, 
sulfhydryl. cyano. hvdroxyl. carbamoyl, sulfonvl and trifluoromethvl: and 

D is -CH ? CH ? - or -CH=C H-, wherein said hydrogen atoms are optionally substituted. 

2 1 . (Currently amended) The fluorescein-based ligand of claim 20, wherein A is one 
of the following , optionally substituted : -CH2-, -C(=0)-, -C(=S)-, -CH2CH2-, - 
CH2C(=0)-, -CH2C(=S)-, and -Cftfl=. wherein Y is O. and wherein O is O and 
optionally J is substituted for any hydrog e n atom of said CH2 , CH2CH2 , 
CH2C(-0) , or CH2C(~S) , wh e r e in J is a non interfering substituont . 

22. (Currently amended) The fluorescein-based ligand of claim [20] 21, wherein: said 
ligand has one or more K substituent s , with each K independently being one of 
the following: linear or branched alkyl, alkenyl, linear or branched aminoalkyl, 
linear or branched acylamino, linear or branched acyloxy, linear or branched 
alkoxycarbonyl, linear or branched alkoxy, linear or branched alkylaryl, linear or 
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branched hyrdoxyalkyl, linear or branched thioalkyl, acyl, amino, hydroxy, thio, 
aryloxy, arylalkoxy, hydrog e n, alkynyl, halogen, cyano, sulfhydryl, carbamoyl, 
nitro, trifluoromethyl, amino, thio, lower alkoxy, low e r alkylthio, lower 
alkylamino, nitro, phenoxy, benzyloxy, hydrog e n, amino, hydroxyl, alkoxyl, 
carbonyl, acyl, formyl or sulfonyl said ligand has formula I or II; K is optionally 
one or more of the following substituents of the indicated aromatic ring: halogen: 
Z2 is (2-carbox vphenylVC-: and E is optionally one or more of the following 
substituents of the indicated aromatic ring: amido, carbonyl and halogen. 

23. (Currently amended) The fluorescein-based ligand of claim [20] 22, wherein Q4s 
- OZ and Z2 forms a different tautomer with the fluorescein core K is present as 
halogen in either or both of the T and T positions of said ligand. and wherein E is 
not present . 

24. (Currently amended) The fluorescein based-ligand of claim 20, wherei n: Q is O; 
Y is O; and V i s a chemical moiety comprising at least three Lewis bases that are 
capable of form ing a tridentate chelating agent with one metal ion, wherein at 
least two of said three Lewis bases form a coordination bond with said metal ion 
through a nitrog en atom and both of said nitrogen atoms are in the ring structure 
of the same or di f ferent arvl heterocycles . said ligand har, tho following ntnmtimv 



25. (Currently amended) The fluorescein-based ligand of claim [24] 20, wherein : Y is 
O; Q is O: Z i s H; and V is a chemical moiety comprising at least three Lewis 
bases that are c apable of forming a tridentate chelating agent with one metal ion, 
wherein at least two of said three Lewis bases form a coordination bond with said 
metal ion through a nitrogen atom, at least one of said nitrogen atoms is in the 




-V 
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ring struc ture of an aryl heterocvcle, and said tridentate chelating agent is capable 
of forming a tetradentate chelating agent with OZ. A is on e of tho following- 
CH2, C(~0), C(~S), CII2CH2, CH2C(-0) ? CH2C(~S) , and optionally J 
is substituted for any II of CH2 , CH2CH2 , CH2C(-Q) , CH2C(~S) , whoroin 
J is a non interfering substituont . 

(Currently amended) The fluorescein-based ligand of claim [24] 22, wherein Kis 
present at both the T a nd T positions of said ligand said ligand hnr . ona nr mnrn 
K substituents, with e ach K independ e ntly being either CI or F . 

(Currently amended) The fluorescein-based ligand of claim 24, wherein : said 
ligand has formula I or II; K is optionally one or more of the following 
substituen ts of the indicated aromatic ring: halogen; Z2 is (2-carboxvphenvO-C-: 
and E is o ptionally one or more of the following substituents of the indicated 
aromatic ring: amido, carbonyl and halogen th e fluorescein structure of r.nid 
ligand is in a different isomeric form . 

(Currently amended) The fluorescein-based ligand of claim [20] 27, wherein K is 
present in one or both of the indicated aromatic rings as halog en said ligand forms 
a chelating agent upon comploxation of said ligand with a metal ion . 

(Currently amended) The fluorescein-based ligand of claim [28] 27, wherein E is 
present in s aid ligand as either one carbonyl or one amido said ligand formn a 
tridentate or tetradentate chelating agent upon said complexation . 

(Currently amended) The fluorescein-based ligand of claim 20, wherein said 
ligand has on e of the following structures: 
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wherein K is optionally one or mo re of the following substituents of the indicated aromatic nnp 
halogen Rl is aliphatic, alkyl, aralkyl, alkenyl, alkynyl, aryl or hoterocyclyl, optionally 
substituted . 

3 1 . (Withdrawn) A fluorescein-based compound for a target, comprising the 
following structure: 
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K 



wherein: A is a moiety having one or more carbon atoms; 
Z is hydrogen or any hydroxyl-protecting group; 
Q is O, S or Se; 

K is optionally one or more substituents of the indicated aromatic ring that that do not 
preclude using said compound for detecting a target; 

V is a chemical moiety that may serve as a ligand to said target; 

Y is O, S, Se, NR, or C(CH3)3, wherein R is an alkyl and R and the methyl groups of 
C(CH3)2 are optionally substituted; and 

Z2 is N, HOOCCH 2 CH 2 C-, HOOC-CH=CH-C-, (2-carboxyphenyl)-C-, (2-sulfophenyl)- 
C-, (2-carboxy-3A5,6-tetrachlorophenyl)-C-, (2-carboxy-4-nitrophenyl)-C-, (2-carboxy-5- 
nitrophenyl)-C- 5 (2-carboxy-4-aminophenyl)-C-, (2-carboxy-5-aminophenyl)-C-, (2,4- 
dicarboxyphenyl)-C-, (2,5-dicarboxylphenyl)-C-, (2 5 4,5-tricarboxyphenyl)-C-, or other 
substituted (2-carboxyphenyl)-C- derivative. 

32. (Withdrawn) The fluorescein-based compound of claim 3 1 , wherein said target is 
a biological material. 

33. (Withdrawn) The fluorescein-based compound of claim 3 1 , wherein said target is 
a toxin. 

34. (Withdrawn) A fluorescein-based scaffold, comprising a scaffold having the 
following structure: 



W 




K K 
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wherein: Z is hydrogen or any hydroxyl-protecting group; 
Q is 0, S or Se; 

K is optionally one or more substituents of the indicated aromatic ring that do not 
preclude detecting a metal ion by fluorescence; 

W comprises at least one carbon atom bound to the aromatic ring carbon and is a site of 
latent functionality; 

Y is O, S, Se, NR, or C(CH3)3, wherein R is an alkyl and R and the methyl groups of 
C(CH3)2 are optionally substituted; and 

Z2 is N, HOOCCH 2 CH 2 C-, HOOC-CH=CH-C-, (2-carboxyphenyl)-C-, (2-sulfophenyl)- 
C-, (2-carboxy-3,4,5,6-tetrachlorophenyl)-C-, (2-carboxy-4-nitrophenyl)-C- 5 (2-carboxy-5- 
nitrophenyl)-C-, (2-carboxy-4-aminophenyl)-C-, (2-carboxy-5-aminophenyl)-C-, (2,4- 
dicarboxyphenyl)-C-, (2,5-dicarboxylphenyl)-C- 5 (2,4,5-tricarboxyphenyl)-C-, or other 
substituted (2-carboxyphenyl)-C- derivative. 

35. (Withdrawn) The fluorescein-based scaffold of claim 34, wherein said scaffold 
has the following structure: 

w 




36. (Withdrawn) The fluorescein-based scaffold of claim 34, wherein W comprises 
one of the following: -CH2X, -C(0)H, -C(0)0R2, -C(0)OH, -C(0)X, -CN 
wherein X is halogen, hydroxyl, amine, thiol or other leaving group, and R2 is an 
aliphatic, alkyl, aralkyl, alkenyl, alkynyls, aryl or heterocyclyl. 

37. (Withdrawn) The fluorescein-based scaffold of claim 35, wherein the fluorescein 
structure of said scaffold is in a different isomeric form. 

38. (Withdrawn) The fluorescein-based scaffold of claim 35, wherein said scaffold 
has one of the following structures: 
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X 



X 



,0 



zo. 



oz 



K 



z 



wherein X is halogen, hydroxyl, amine, thiol or other leaving group. 

39. (Withdrawn) A coordination complex, comprising a metal ion coordinated to one 
of the fluorescein-based ligands claimed above. 

40. (Withdrawn) A coordination complex, comprising Zn2+ coordinated to one of the 
fluorescein-based ligands claimed above. 

41 . (Withdrawn) A method of detecting, and optionally quantifying the concentration 
of, a metal ion in a sample, comprising: 

a. Adding to a sample a fluorescein-based ligand comprising one of the following 



structures: 





wherein: A is a moiety having one or more carbon atoms; 
Z is hydrogen or any hydroxyl-protecting group; 
Q is 0, S or Se; 
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K is optionally one or more substituents of the indicated aromatic ring that do not 
preclude detecting a metal ion by fluorescence; 

V is a chemical moiety comprising a Lewis base capable of forming one or more 
coordination bonds with a metal ion; 

Y is 0, S, Se, NR, or C(CH3)3, wherein R is an alkyl and R and the methyl groups of 
C(CH3)2 are optionally substituted; and 

Z2 is N, HOOCCH 2 CH 2 C-, HOOC-CH=CH-C-, (2-carboxyphenyl)-C-, (2-sulfophenyl)- 
C-, (2-carboxy-3,4,5,6-tetrachlorophenyl)-C-, (2-carboxy-4-nitrophenyl)-C-, (2-carboxy-5- 
nitrophenyl)-C-, (2-carboxy-4-aminophenyl)-C-, (2-carboxy-5-aminophenyl)-C-, (2,4- 
dicarboxyphenyl)-C-, (2,5-dicarboxylphenyl)-C-, (2,4,5-tricarboxyphenyl)-C-, or other 
substituted (2-carboxyphenyl)-C- derivative; and 

b. Measuring the fluorescence of said ligand in said sample; and 

c. Determining whether a metal ion is present in said sample, and optionally the 
concentration of said metal ion in said sample. 

(Withdrawn) The method of claim 41, wherein said sample is a cell. 

(Withdrawn) The method of claim 41, wherein said sample is in vitro . 

(Withdrawn) The method of claim 41, further comprising measuring the 
fluorescence of said ligand in said sample at a different concentration of said 
ligand. 

(Withdrawn) The method of claim 41, wherein one of said metal ions is a 
transition metal ion. 

(Withdrawn) The method of claim 41, wherein one of said metal ions is Zn2+. 

(Withdrawn) A method of detecting, and optionally quantifying the concentration 
of, a target in a sample, comprising: 

a. Mixing with a sample a fluorescein-based compound comprising one of the following 
structures: 



42. 
43. 
44. 

45. 

46. 
47. 
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K 



wherein: A is a moiety having one or more carbon atoms; 
Z is hydrogen or any hydroxyl-protecting group; 
Q is O, S or Se; 

K is optionally one or more substituents of the indicated aromatic ring that that do not 
preclude using said compound for detecting a target; 

V is a chemical moiety that may serve as a ligand to said target; 

Y is O, S, Se, NR, or C(CH3)3, wherein R is an alkyl and R and the methyl groups of 
C(CH3)2 are optionally substituted; and 

Z2 is N, HOOCCH 2 CH 2 C 5 HOOC-CH=CH-C-, (2-carboxyphenyl)-C-, (2-sulfophenyl)- 
C-, (2-carboxy-3,4,5,64etracMorophenyl)-C-, (2-carboxy-4-nitrophenyl)-C- ? (2-carboxy-5- 
nitrophenyl)-C-, (2-carboxy-4-aminophenyl)-C-, (2-carboxy-5-aminophenyl)-C-, (2,4- 
dicarboxyphenyl)-C-, (2,5-dicarboxylphenyl)-C-, (2,4,5-tricarboxyphenyl)-C-, or other 
substituted (2-carboxyphenyl)-C- derivative; and 

b. Measuring the fluorescence of said compound in said sample; and 

c. Determining whether the target is present in said sample, and optionally the 
concentration of said target in said sample. 

48. (Currently amended) A diagnostic kit for a metal ion, comprising: 
a. A fluorescein-based ligand comprising one of the following structures: 
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wherei n, independently for each occurrence : 

A is a chemical moiety having one or more to about ten carbon atoms; 
Z is hydrogen or any hydroxyl-protecting group; 
Q is O, S or Se; 

K is optionally one or more of the following substituents of the indicated aromatic ring: 
aliphatic, alkyl, aralkyl, alkenvl. alkvnvl. ar v l, amine, acvl. acvloxv. acvlamino. amido. allcvlthio 
carbonyl, alkoxyl, sulfonate, sulfate, sulfam o vl. sulfonvl. sulfoxido. selenoalkvl. nitro. halop ery 
sulfhydryl, cyano, hydroxyl. carbamoyl , sulfonvl and trifluoromethvl thnt rin nnt prnrhiHn 
d e t e cting a m e tal ion by fluorescence ; 

V is a chemical moiety comprising a Lewio base- capable of forming ono or more 
coordination bonds ^ith a metal ion (0 at least three Lewis bases that are capable of forminp a 
tridentate chelating agent with one metal ion, wherein at least two of said three Lewis bases form 
a coordination bond with said metal ion t hrough a nitrogen atom and at least one of said nitrogen 
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atoms is in the ring structure of an aryl heterocvcle. or fif) a secondary nitrogen atom doubly 
bonded to a carbon atom of A to fo rm an imine, wherein said secondary nitrogen atom is capable 
of forming a bidentate chelating agent with the oxygen atom of OZ or O : 

Y is O, S, Se, NR, or [C(CH3)3] C(CE3)2 . wherein R is an alkyl and R and the methyl 
groups of C(CH3)2 are optionally substituted; and 

Z2 is N, HOOCCH 2 CH 2 C-, HOOC-CH=CH-C-, (2-carboxyphenyl)-C-, or (2- 
sulfophenyl)-C-, (2 carboxy 3,1,5,6 totrachlorophonyl) C , (2 carboxy 1 nitrophonyl) C , (2 
carboxy 5 nitrophonyl) C , (2 carboxy 1 aminoph o nyl) C , (2 carboxy 5 aminophenyl) C , (2,1 
dicarboxyphonyl) C , (2,5 dicarboxylphonyl) C , (2,1,5 trioarboxyphonyl) C , or other 
substituted (2 carboxyphenyl) C derivative wherein for said r2-carboxyphenvn-C- and (2- 
sulfophenvl)-C-, said phenyl moietv i s optionally substituted with one or more E. and wherein 
for said HOOCCH,CH,C- an d HOOC-CH=CH-C-. said hydrogen atoms of said -CH. -'s anH - 
CH='s are optionally sub stituted and said HOOC-'s are optionally a carbonvl other than 
carboxylic acid: 

E is optionally one or more o f the following substituents of the indicated aromatic ring : 
aliphatic, alkyl, aralkyl, alkenvl. alkvnvl. aryl. amine, acvl. acvloxv. acvlamino. amido. alkvlthio. 
carb onyl, alkoxyl, sulfonate, sulfate, sulfamovl. sulfonvl, sulfoxido. selenoalkvl. nitro. halogen, 
sulfhydrvl. cyano. hvdroxyl. carbamoyl, sulfonvl and trifluoromethvl: and 

D is -CH ? CH ? - or -CH=CH-. wherei n said hydrogen atoms are optionally substituted : and 

b. Instructions for using said ligand to detect a metal ion in a sample. 

49.. (Withdrawn) A diagnostic kit for a target, comprising: 

a. A fluorescein-based compound comprising one of the following structures: 




K K 
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wherein: A is a moiety having one or more carbon atoms; 
Z is hydrogen or any hydroxyl-protecting group; 
Q is O, S or Se; 

K is optionally one or more substituents of the indicated aromatic ring that that do not 
preclude using said compound for detecting a target; 

V is a chemical moiety that may serve as a ligand to said target; 

Y is O, S, Se, NR, or C(CH3)3 5 wherein R is an alkyl and R and the methyl groups of 
C(CH3)2 are optionally substituted; and 

Z2 is N, HOOCCH 2 CH 2 C, HOOC-CH=CH-C, (2-carboxyphenyl)-C, (2-sulfophenyl)-C 3 
(2-carboxy-3 5 4 5 5 5 64etrachlorophenyl)-C 5 (2-carboxy-4-nitrophenyl)-C, (2-carboxy-5- 
nitrophenyl)-C, (2-carboxy-4-aminophenyl)-C, (2-carboxy-5-aminophenyl)-C, (2,4- 
dicarboxyphenyl)-C, (2 5 5-dicarboxylphenyl)-C 5 (2 J 4 5 5-tricarboxyphenyl)C- ? or other substituted 
(2-carboxyphenyl)-C derivative; and 

b. Instructions for using said compound to detect a target in a sample. 
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